Genetic and epigenetic changes of HPV16 in cervical cancer differentially regulate E6/E7 expression and associate with disease progression.
The study was aimed at understanding the complex interactions of genetic and epigenetic events in expression of HPV16 E6/E7 and progression of cervical carcinoma. For this, expression of E6/E7 was done in 36 samples, along with the physical status, methylation and LCR sequence variations. Later, the genetic and epigenetic studies were extended to 239 samples to find out the association of these factors with progression of cervical cancer. E6/E7 expression was quantified by real-time PCR. Physical status of HPV16 was determined by mutiplex-PCR of whole E2 ORF using overlapping primers and E6 ORF and validated by real-time PCR. Methylation status of P97 promoter/enhancer was analyzed by methylation sensitive restriction analysis (MSRA). Viral lineage and variations in LCR was ascertained by sequencing LCR/E6/E7 ORFs. Samples with episomal unmethylated virus showed comparatively high expression of E6/E7 than episomal methylated, integrated unmethylated and integrated methylated forms of HPV16. Variations in the LCR, particularly in the binding sites of negatively regulating transcription factors, also contribute to high expression of E6/E7. The integrated form significantly increases with decrease of episomal form during tumor progression. Methylation of the promoter/enhancer gradually decreased with tumor progression and is inversely correlated to integration. Two novel variants were observed in E6 gene in European- and North-American-1-lineages. Log-rank test revealed better prognosis of the patients with episomal methylated HPV16 compared to the other forms. Our results show higher expression of E6/E7 in samples with episomal unmethylated virus having sequence variations in LCR.